Clinical case seminar: in vivo and in vitro characterization of a novel germline RET mutation associated with low-penetrant nonaggressive familial medullary thyroid carcinoma.
RET mutation analysis provides useful information on the clinical outcome of medullary thyroid carcinomas (MTCs) and the risk of disease in the family members. The objective of this study was to document genotype-phenotype relationships in an Italian family with a novel RET mutation. RET gene alterations were investigated in a patient with unifocal MTC and her relatives. The identified mutation was subjected to in vitro functional testing. Patients included a female proband who developed MTC at age 60, her five children, and three grandchildren. DNA extracted from the blood and the proband's tumor were analyzed for RET alterations. The transforming potential and mitogenic properties of the identified mutation were investigated. A novel heterozygous germline RET mutation at codon 777 (AAC-->AGC, N-->S) (RET/N777S) was identified in the proband and three of her relatives. Two of the latter presented thyroid nodules, but none had MTC or C cell hyperplasia. The proband's MTC was characterized by late onset and limited aggressiveness, with no evidence of regional lymph node or distant metastases 10 yr after total thyroidectomy. This phenotype is consistent with the RET/N777S mutant's low-grade transforming potential and limited activation of RET tyrosine kinase. Our findings indicate that the newly identified RET/N777S mutation is a low-penetrant cause of MTC disease. This phenotype might be less aggressive than that associated with MEN2A of familial MTC, although close clinical follow-up of carriers is essential.